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⿠േ߆ࠄ᷹ቯ㧘⚳ੌ߹ߢࠍ᭎⺑ߒ㧘᷹ቯ࠺࡯࠲ߩᄌ
឵ᣇᴺ߿ࡈࠔࠗ࡞ࠨ࡯ࡃࠍ↪޿ߚ࠺࡯࠲ࡈࠔࠗ࡞ߩ
ขࠅߛߒᣇᴺߥߤߦߟ޿ߡ⺑᣿߇ⴕࠊࠇࠆ㧚
 ᒰࠪࠬ࠹ࡓߪ㧘࿾ၞ౒ห࠹ࠢࡁ࠮ࡦ࠲࡯ၮ⋚᷹ቯ
ቶߦઁߩಽᨆᯏེߣߣ߽ߦ⸳⟎ߐࠇߡ޿ࠆ౒ห೑↪
⸳஻ߢ޽ࠅ㧘ฦ೑↪⠪ߩㆡಾߥ▤ℂㆇ↪߇᳞߼ࠄࠇ
ࠆ㧚೑↪⠪ะߌߩ⺑᣿ળࠍⴕ߁ߎߣߢᯏེߩ․ᕈߩ
ℂ⸃ࠍᷓ߼ࠆߣߣ߽ߦ㧘቟ో㕙߿૶↪਄ߩࡑ࠽࡯ߥ
ߤࠍㆩ቞ߔࠆᔅⷐᕈࠍ⺑ߊߎߣߦࠃߞߡ㧘࠻࡜ࡉ࡞
ߩ⊒↢ࠍᧂὼߦ㒐ߋߎߣ߇ᦼᓙߐࠇࠆ㧚ߎࠇ߹ߢߦ
ᄢ߈ߥ࠻࡜ࡉ࡞߿੐᡿ߥߤߪ⿠߈ߡ߅ࠄߕ㧘೑↪⺑
᣿ળ߿⻠⠌ળࠍㅢߓߡᒰࠪࠬ࠹ࡓߦߟ޿ߡߩℂ⸃ࠍ
ᷓ߼ߡ޿ࠆߎߣ߇౞Ṗߥㆇ↪ߦነਈߒߡ޿ࠆ߽ߩߣ
⠨߃ࠄࠇࠆ㧚


㧟㧚೑↪⁁ᴫߦߟ޿ߡ

ᄙ⋡⊛X✢࿁᛬ಽᨆࠪࠬ࠹ࡓߩ೑↪⁁ᴫࠍᛠីߔ
ࠆߚ߼ߦ㧘ోߡߩ೑↪⠪ߦኻߒ㧘ᒰ⹥ᯏེߩ೑↪⁁
ᴫࠍ૶↪★ߦ⸥౉ߔࠆߎߣࠍ᳞߼ߡ޿ࠆ㧚೑↪⠪ߪ㧘
ߎߩ૶↪★ߦ૶↪⠪ฬ㧘ᚲዻ㧘૶↪ᣣᤨ㧘૶↪ᤨ㑆㧘
᷹ቯߒߚ⹜ᢱ㧘ಽᨆᣇᴺ㧘૶↪ਛߩ࠻࡜ࡉ࡞ߥߤࠍ
⸥౉ߔࠆ㧚ߘߒߡ㧘଻቞▤ℂ⠪߇Ფ᦬ᧃߦ㧘ߎࠇࠄ
ߩጁᱧࠍ㓸⸘ߒ㧘૶↪⁁ᴫ㓸⸘⴫ࠍ૞ᚑ㧘ቇౝ
LANࠪࠬ࠹ࡓ਄ߢႎ๔ߒߡ޿ࠆ㧚૶↪⁁ᴫ㓸⸘⴫
࿑ ᄙ⋡⊛ X✢࿁᛬ಽᨆࠪࠬ࠹ࡓ೑↪⺑᣿ળ⾗ᢱ
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





ߦߪ૶↪⠪ߣ૶↪ᤨ㑆ߩౝ⸶߇ࠣ࡜ࡈߢ⴫␜ߐࠇ㧘
ฦ૶↪⠪ߩ૶↪㗫ᐲࠍᛠីߢ߈ࠆࠃ߁ߦߥߞߡ޿ࠆ㧚
ߎߩ㓸⸘⴫߆ࠄ㧘ᤓᐕᐲ㧔ᐔᚑ21ᐕᐲ㧕ߩRINT-
Ultima-Υߩ೑↪ታ❣ࠍ࿑ߦ㧘Miniflexߩ೑↪ታ❣
ࠍ࿑ߦ␜ߔ㧚ᐔᚑ21ᐕᐲߩRINT-Ultima-Υߩ೑↪
ታ❣ౝ⸶ߪ㧘㐳ጟᛛⴚ⑼ቇᄢቇ߇78%㧘㐳ጟ㜞ኾ߇
18%㧘ߘߒߡ㧘േ૞⏕⹺߿శቇ♽ᄌᦝߥߤߩ଻቞▤
ℂ߇4%ߢ޽ߞߚ㧚৻ᣇ㧘Miniflexߩ೑↪ታ❣ౝ⸶ߪ㧘
೑↪⠪ోߡ߇㐳ጟ㜞ኾߢ޽ࠅ㧘ᚲዻ೎ߢߪᯏ᪾Ꮏቇ
⑼߇3%㧘㔚᳇㔚ሶࠪࠬ࠹ࡓᎿቇ⑼߇71%㧘‛⾰Ꮏ
ቇ⑼߇26%ߢ޽ߞߚ㧚߹ߚ㧘᦬೎ߩ૶↪ᤨ㑆ࠍ⷗ࠆ
ߣ㧘ਔ⠪ߣ߽2᦬߇ᦨ߽ᄙߊߥߞߡ޿ࠆ㧚ߎࠇߪ㧘
තᬺ⎇ⓥ⊒⴫ળ߿ᐕᐲᧃߦ㐿௅ߐࠇࠆቇળߥߤߢ⊒
⴫ߔࠆߚ߼ߩ࠺࡯࠲෼㓸ࠍⴕ߁ߚ߼ߦ㧘ᒰࠪࠬ࠹ࡓ
ߩ૶↪ᤨ㑆߇ᄙߊߥߞߡ޿ࠆ߽ߩߣផኤߐࠇࠆ㧚
߹ߚ㧘ߎߩ㓸⸘⴫ࠃࠅ㧘ᄙ⋡⊛X✢࿁᛬ಽᨆࠪࠬ
࠹ࡓ߇ዉ౉ߐࠇߚᐔᚑ18ᐕᐲ߆ࠄᐔᚑ21ᐕᐲ߹ߢߩ
ฦᐕᐲߩRINT-Ultima-Υ෸߮Miniflexߩ૶↪ᤨ㑆ߥ
ࠄ߮ߦ⚥⸘✚૶↪ᤨ㑆ࠍ⴫ߦ␜ߔ㧚RINT- Ultima-
Υߩ⚥⸘✚૶↪ᤨ㑆ߪ893ᤨ㑆ߦ㧘Miniflexߩ⚥⸘✚
૶↪ᤨ㑆ߪ1960ᤨ㑆ߦߩ߷ߞߡ޿ࠆ㧚․ߦቇ↢ߩත


RINT-Ultima-㸉 Miniflex
ᐔᚑ 18ᐕᐲ 235.3䋨ᤨ㑆䋩 173.5䋨ᤨ㑆䋩
ᐔᚑ 19ᐕᐲ 285.8 427.9 
ᐔᚑ 20ᐕᐲ 216.4 590.2 
ᐔᚑ 21ᐕᐲ 156.1 768.5 
⚥⸘✚૶↪ᤨ㑆 893.6 1960.1 
ᬺ⎇ⓥㆀⴕߩߚ߼ߩ᷹ቯಽᨆߥߤߦ᏷ᐢߊ૶↪ߐࠇ
ࠆMiniflexߪᐕޘ૶↪ᤨ㑆߇Ⴧടߒ㧘ᐔᚑ21ᐕᐲߪ
ᐕ㑆ߩ૶↪ᤨ㑆߇768ᤨ㑆ߦ㆐ߒߚ㧚ߎࠇࠄߩ೑↪
⁁ᴫߦ㑐ߔࠆ㓸⸘࠺࡯࠲ߪ㧘X✢▤⃿ߥߤߩᶖ⠻ᐲ
ࠍᛠីߒߚࠅ,ࡔࡦ࠹࠽ࡦࠬࠍⴕ߁਄ߢᔅⷐߥᖱႎ
ߢ޽ࠆ㧚


㧠㧚ߎࠇ߹ߢߩ೑↪ᚑᨐ
 ೨▵ߢㅀߴߚࠃ߁ߦ࡝ࠟࠢRINT-Ultima-Υߥࠄ߮
ߦMiniflexߢ᭴ᚑߐࠇࠆᄙ⋡⊛X✢࿁᛬ಽᨆࠪࠬ࠹
ࡓߩ೑↪ታ❣ߪ㧘ᐔᚑ21ᐕᐲ߹ߢߦ⚥⸘✚૶↪ᤨ㑆
㧔1㧕ୃ჻⺰ᢥ࡮ኾ᡹⑼ୃੌ⺰ᢥ࡮තᬺ⺰ᢥ 㧔ో 45ઙ㧕
࡮㐳ጟᛛⴚ⑼ቇᄢቇ ୃ჻⺰ᢥ
 ᐔᚑ 19ᐕᐲ㧦3ઙ㧘ᐔᚑ 20ᐕᐲ㧦2ઙ㧘ᐔᚑ 21ᐕᐲ㧦4ઙ
࡮㐳ጟᎿᬺ㜞╬ኾ㐷ቇᩞ ኾ᡹⑼ୃੌ⺰ᢥ
 ᐔᚑ 18ᐕᐲ㧦3ઙ㧘ᐔᚑ 19ᐕᐲ㧦3ઙ㧘ᐔᚑ 20ᐕᐲ㧦3ઙ㧘ᐔᚑ 21ᐕᐲ㧦2ઙ
࡮㐳ጟᎿᬺ㜞╬ኾ㐷ቇᩞ තᬺ⺰ᢥ
 ᐔᚑ 18ᐕᐲ㧦6ઙ㧘ᐔᚑ 19ᐕᐲ㧦6ઙ㧘ᐔᚑ 20ᐕᐲ㧦6ઙ㧘ᐔᚑ 21ᐕᐲ㧦7ઙ
㧔2㧕ญ㗡⊒⴫ 㧔ో 58ઙ㧘߁ߜ 12ઙࠍ⸥ߔ㧕
࡮ᄢፉ ⓛ㧘ࡕࡂࡑ࠼ࡂ࠾ࡈ㧘 ᩿⵨ೣ㧘␹଻๺ᄦ㧘㤥ᧁ㓶৻㇢㧘Ⴧ↰ ᷕ㧘㜞↰㓷੺㧘቟੗ኡᴦ㧦ޟടᾲ࠲ࡦࠣ
ࠬ࠹ࡦࡔ࠶ࠪࡘࠍ↪޿ߚ ZnO ㅘ᣿ዉ㔚⤑ߩ᳓⚛ࠕ࠾࡯࡞ലᨐޠ㧘╙㧢࿁ޟᰴ਎ઍߩᄥ㓁శ⊒㔚ࠪࠬ࠹ࡓޠࠪࡦࡐ
ࠫ࠙ࡓ⻠Ṷ੍Ⓜ㓸㧔2009㧕㧘pp.339-342㧘2009.07. 
⴫ RINT-Ultima-Υ෸߮Miniflexߩ૶↪ᤨ㑆
⴫ ᄙ⋡⊛ X✢࿁᛬ಽᨆࠪࠬ࠹ࡓߩ೑↪ᚑᨐ
࿑  RINT-Ultima-Υߩ೑↪ታ❣㧔ᐔᚑ 21ᐕᐲ㧕 ࿑  Miniflexߩ೑↪ታ❣㧔ᐔᚑ 21ᐕᐲ㧕
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

࡮ᄢፉ ⓛ㧘ࡕࡂࡑ࠼ࡂ࠾ࡈ㧘 ᩿⵨ೣ㧘␹଻๺ᄦ㧘㤥ᧁ㓶৻㇢㧘㜞↰㓷੺㧘⿒⠀ᱜᔒ㧘቟੗ኡᴦ㧦ޟW ࡔ࠶ࠪࡘ
ߦࠃࠅ↢ᚑߒߚ᳓⚛࡜ࠫࠞ࡞ߦࠃࠆ ZnO:Al⭯⤑ߩࠕ࠾࡯࡞ലᨐޠ㧘2009ᐕ㔚ሶᖱႎㅢାቇળ࠰ࠨࠗࠛ࠹ࠖᄢળ⻠
Ṷ⺰ᢥ㓸㧔2009㧕㧘C-6-7㧘2009.09 
࡮Y. Agatsuma, J.T.Asubar,, Y.Jinbo and N.Uchitomi : “Effect of thermal annealing on the properties of 
narrow-bandgap ZnSnAs2 epitaxial films on InP㧔001㧕 substrates”, 14th International Conference on Narrow 
Gap Semicondoctors and Systems 㧔NGSS-14㧕, PTh-18, 2009.07 
࡮J.T.Asubar, Y. Agatsuma, S. Nakamura, Y.Jinbo and N.Uchitomi : “High-resolution X-ray Diffraction 
Studies of ZnSnAs2 Epitaxial Films Nearly Lattice-matched to InP Substrates”, 14th International Conference 
on Narrow Gap Semicondoctors and Systems 㧔NGSS-14㧕, PTh-19, 2009.07 
࡮⠀ሶ↰⾫㧘J.T.Asubar㧘㆙⮮ᵗ♿㧘␹଻⦟ᄦ㧘ౝን⋥㓉㧦ޟMn-doped ZnSnAs2⭯⤑ߩ MnỚᐲଐሽᕈߦ㑐ߔࠆ
⎇ⓥޠ㧘╙ 19࿁㔚᳇ቇળ᧲੩ᡰㇱᣂẟᡰᚲ⎇ⓥ⊒⴫ળ㧘P-6㧘p.79㧘2009.11 
࡮H. Katagiri : “Development of CZTS-based abundant & non-toxic thin film solar cells” , The 2nd Workshop on 
Thin Film Solar Cells at GIST, Gwangju Korea, 2010.04 㧔Invited Talk㧕
࡮H. Katagiri : “CZTS-based abundant & non-toxic thin film solar cells”, 6th Workshop on the Future Direction 
of Photovoltaics, Tokyo, 2010.03 㧔Invited Talk㧕
࡮㘑㑆ାဋ㧘␹଻๺ᄦ㧘 ᩿⵨ೣ㧦ޟࠬࡄ࠶࠲࡮⎫ൻᴺࠍ↪޿ߚ CZTS ⭯⤑ᄥ㓁㔚ᳰߩ૞⵾ߣ⹏ଔޠ㧘╙ 15 ࿁㜞
ኾࠪࡦࡐࠫ࠙ࡓ in޿ࠊ߈㧘F-24㧘p.201㧘2010.01 
࡮㈬੗♿ⴕ㧘␹଻๺ᄦ㧘 ᩿⵨ೣ㧦ޟE-B ⫳⌕࡮⎫ൻᴺࠍ↪޿ߚ CZTS ⭯⤑ᄥ㓁㔚ᳰߩ૞⵾ߣ⹏ଔޠ㧘╙ 15 ࿁㜞
ኾࠪࡦࡐࠫ࠙ࡓ in޿ࠊ߈㧘F-25㧘p.202㧘2010.01 
࡮ᤊ㊁㓶᢯㧘ᄢ⍹⠹৻㇢㧘␹଻๺ᄦ㧘 ᩿⵨ೣ㧘ጊ㦮 ⺈㧘⨹ᧁ⑲᣿㧘┻ౝ㤗Ꮧሶ㧦ޟᄙరหᤨ⌀ⓨ⫳⌕ᴺߦࠃࠆ
Cu2ZnSnS4⭯⤑ߩᚑ㐳ߣ⹏ଔ㧔III㧕ޠ㧘2010ᐕ㧔ᐔᚑ 22ᐕ㧕ᤐቄ ╙ 57࿁ᔕ↪‛ℂቇ㑐ଥㅪว⻠Ṷળ ⻠Ṷ੍Ⓜ
㓸㧘20p-TE-8㧘pp.14-255㧘2010 
࡮K. Oishi, M. Nagahashi, Win Shwe Maw, K. Jimbo, H. Katagiri, M. Yamazaki, H. Araki and A. Takeuchi : 
"Growth of Cu2ZnSnS4 thin films by elemental source evaporation", 16th International Conference on Ternary 
and Multinary Compounds, ID223, Berlin, Germany, 2008.09 
࡮ᤊ੗ㅴ੺㧘ᄢ⍹⠹৻㇢㧘ዊፉ ᤘ㧘ᓟ⮮᡽ᒄ㧦ޟSPS ὇⚛᧚ߩ⻉․ᕈߣ᭴ㅧ⸃ᨆޠ㧘ᣣᧄൻቇળ╙ 3 ࿁㑐᧲ᡰㇱ
ᄢળ㧔2009㧕㧘P3-019㧘p.138㧘2009.09 
㧔3㧕ේ⪺⺰ᢥ 㧔ో 15ઙ㧘߁ߜ 8ઙࠍ⸥ߔ㧕
࡮K.Yasui, A.Asano, M.Otsuji, H.Katagiri, A.Masuda, H.Nishiyama, Y.Inoue, M.Takata and T.Akahane : 
“Improvement of the uniformity in electronic properties of AZO films using an rf magnetron sputtering with a 
mesh grid electrode”, Materials Science and Engineering B, 148㧔2008㧕, pp.26-29, 2008.02 
࡮J.T.Asubar, S.Nakamura, Y.Jinbo and N.Uchitomi : “Fabrication and structural characterization of nearly 
lattice-mattched p-ZnSnAs2/n-InP heterojunctions”, IEEE Conference Proceedings of 2009 International 
conference on Indium Phosphide and Related Materials, Newport Beach, California, USA, May 10-14, 2009 
࡮J.T.Asubar, Y.Jinbo and N.Uchitomi : “Effect of thermal annealing on the properties of narrow-bandgap 
ZnSnAs2 epitaxial films on InP㧔001㧕 substrates”, Physics Procedia 3, pp.1341-1344, 2010 
࡮H. Toyota , S. Fujie, M. Haneta, A. Mikami, T. Endoh, Y. Jinbo and N. Uchitomi : “Growth and 
characterization of GaSb/AlSb multiple quantum well structures on Si㧔111㧕 and Si㧔001㧕 substrates”, 
Physics Procedia 3, pp.1345-1350, 2010 
࡮J.T.Asubar, Y. Agatsuma, Shin’ich Nakamura, Y.Jinbo and N.Uchitomi : “High-resolution X-ray Diffraction 
Studies of ZnSnAs2 Epitaxial Films Nearly Lattice-matched to InP Substrates”, Physics Procedia 3, pp.1351-
1356, 2010 
࡮H. Katagiri, K. Jimbo, S. Yamada, T. Kamimura, Win Shwe Maw, T. Fukano, T. Ito and T. Motohiro : 
“Enhanced Conversion Efficiencies of Cu2ZnSnS4-Based Thin Film Solar Cells by Using Preferential Etching 
Technique”, Applied Physics Express, Vol.1, No. 4, 041201-1,2, 2008 
࡮K. Jimbo, S. Yamada, T. Kamimura, Win Shwe Maw, H. Katagiri, T. Fukano, T. Ito and T. Motohiro : 
“CHARACTERIZATION OF Cu2ZnSnS4 THIN FILMS PREPARED BY CO-SPUTTERING AND 
SULFURIZATION TECHNIQUE”, Proceedings of 22nd EUPVSEC held in Milan, Italy, pp.2373-2376, 2007 
࡮K. Oishi, G. Saito, K. Ebina, M. Nagahashi, K. Jimbo, Win Shwe Maw, H. Katagiri, M. Yamazaki, H. Araki 
and A. Takeuchi : "Growth of Cu2ZnSnS4 thin films on Si 㧔100㧕 substrates by multisource evaporation", Thin 
Solid Films 517, pp.1449-1452, 2008 
㧔4㧕⪺ᦠ࡮ႎ๔ߥߤ 㧔ో 5ઙ㧘߁ߜ 3ઙࠍ⸥ߔ㧕
࡮⊒ⴕ⠪⼱ญᓆᢅ㧦ޟᦨᣂᄥ㓁㔚ᳰᛛⴚߩᔀᐩᬌ⸽࡮੹ᓟߩዷ㐿ޠ㧔 ᩿⵨ೣಽᜂၫ╩㧕㧘╙2ㇱ╙6┨╙2▵ޟIn
ઍᦧ᧚ᢱࠍ↪޿ߚ⭯⤑ᄥ㓁㔚ᳰޠ㧘ᩣᑼળ␠ᖱႎᯏ᭴㧘2008.11 
࡮ ᩿⵨ೣ㧦ޟᄙర♽ൻว‛ Cu2ZnSnS4 శๆ෼ጀߦࠃࠆᣂဳ⭯⤑ᄥ㓁㔚ᳰߩ㐿⊒ޠ㧘ᔕ↪‛ℂ㧘╙ 77 Ꮞ ╙ 7
ภ㧘pp.831-835㧘2008 
࡮☨↰ ๺ᒄ㧘ᄢ⍹ ⠹৻㇢㧘ጊ㦮 ⺈㧘ศ↰ ℂ㧘␹଻ ๺ᄦ㧘 ᩿ ⵨ೣ㧘⨹ᧁ ⑲᣿㧘ዊᨋ ᢅᔒ㧘ဝ੗ ᦸ㧦ޟCu
㧔In,Ga㧕S2⚿᥏ߩ૞⵾ߣ⹏ଔޠ㧘ᔕ↪‛ℂቇળᄙర♽ᯏ⢻᧚ᢱ⎇ⓥળ ᐔᚑ 18ᐕᐲ ᚑᨐႎ๔㓸 P11㧘pp.69-72㧘
2008.09 
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

ߢUltima-Υ߇893ᤨ㑆㧘Miniflexߢߪ1960ᤨ㑆ߦ㆐
ߒߡ޿ࠆ㧚ߎߩⵝ⟎೑↪ߦ઻޿⒳ޘߩ೑↪ᚑᨐ߇↢
ߺ಴ߐࠇߡ޿ࠆ㧚ᒰ▵ߢߪ㧘තᬺ⎇ⓥ߿ኾ᡹⑼․೎
⎇ⓥߥߤᢎ⢒ಽ㊁ߢ㧘ߘߒߡቇળ⊒⴫߿ቇⴚ⺰ᢥߥ
ߤ⎇ⓥಽ㊁ߢႎ๔ߐࠇߚᄙ⋡⊛X✢࿁᛬ಽᨆࠪࠬ࠹
ࡓߩ೑↪ᚑᨐࠍ⸥ߒߡ㧘ᧄⵝ⟎ߩᢎ⢒⎇ⓥಽ㊁ߢߩ
ౕ૕⊛ߥ⽸₂⁁ᴫࠍ᣿␜ߔࠆ㧚
 ᒰ⹥ᯏེߩ૶↪⠪5ฬ߆ࠄ೑↪ᚑᨐႎ๔߇ឭ␜ߐ
ࠇߚ㧚ߎߩႎ๔ߦၮߠ߈㧘ᢎ⢒ಽ㊁ߢߩ೑↪ᚑᨐߣ
ߒߡ㧔1㧕ୃ჻⺰ᢥ࡮ኾ᡹⑼ୃੌ⺰ᢥ࡮තᬺ⺰ᢥߦ
㑐ߔࠆ߽ߩ㧘ߘߒߡ⎇ⓥಽ㊁ߢߩ೑↪ᚑᨐߣߒߡ
㧔2㧕ญ㗡⊒⴫㧘㧔3㧕ේ⪺⺰ᢥ㧘㧔4㧕⪺ᦠ࡮ႎ๔
ߥߤߦ㑐ߔࠆ߽ߩߦಽ㘃ߒ㧘⴫ߦ␜ߔ㧚ߥ߅㧘
㧔1㧕ߩୃ჻⺰ᢥ࡮ኾ᡹⑼ୃੌ⺰ᢥ࡮තᬺ⺰ᢥߦ㑐
ߔࠆႎ๔ߪ㧘ᐕᐲ೎ߩઙᢙߩߺߣߒ㧘ߘߩઁߩ
㧔2㧕㧘㧔3㧕෸߮㧔4㧕ߩฦ㗄⋡ߪ㧘㐳ጟ㜞ኾ⎇ⓥ
♿ⷐߩ⎇ⓥᬺ❣⋡㍳ߩឝタ੐㗄ߦḰߓߡ⸥ㅀߒ㧘ਥ
ⷐߥ߽ߩᢙઙࠍ⸥ߒߚ㧚
 ⴫ߩߣ߅ࠅ㧘ᄙ⋡⊛X✢࿁᛬ಽᨆࠪࠬ࠹ࡓߩᢎ
⢒ಽ㊁ߦ߅ߌࠆ೑↪ᚑᨐߣߒߡ45ઙ㧘⎇ⓥಽ㊁ߩ೑
↪ᚑᨐߣߒߡญ㗡⊒⴫߇58ઙ㧘ේ⪺⺰ᢥ߇15ઙ㧘⪺
ᦠ࡮ႎ๔ߥߤ߇5ઙߩ⸘78ઙߢ޽ࠅ㧘ߔߴߡวࠊߖ
ߡ121ઙߩᚑᨐ߇޽ߞߚ㧚ߎࠇߪ㧘ᄙ⋡⊛X✢࿁᛬
ಽᨆࠪࠬ࠹ࡓ߇㧘㐳ጟ㜞ኾߥࠄ߮ߦઁᯏ㑐ߩᢎ⢒⎇
ⓥᵴേߩផㅴߦ߅޿ߡ㊀ⷐߥᓎഀࠍᨐߚߒߡ޿ࠆߎ
ߣࠍ᣿⏕ߦ␜ߒߡ޿ࠆ㧚
㧡㧚⚿⸒

 㐳ጟ㜞ኾ࿾ၞ౒ห࠹ࠢࡁ࠮ࡦ࠲࡯ߦ⸳⟎ߐࠇߡ޿
ࠆᄙ⋡⊛X✢࿁᛬ಽᨆࠪࠬ࠹ࡓߦ㑐ߒߡ㧘㧔1㧕ᄙ
⋡⊛X✢࿁᛬ಽᨆࠪࠬ࠹ࡓߩ᭎ⷐ㧘㧔2㧕ᒰࠪࠬ࠹
ࡓߩߎࠇ߹ߢߩ೑↪⁁ᴫ㧘㧔3㧕ᢎ⢒⎇ⓥಽ㊁ߢߩ
೑↪ᚑᨐߩ3ὐߦߟ޿ߡㅀߴߚ㧚ႎ๔ౝኈߪએਅߩ
ߣ߅ࠅߢ޽ࠆ㧚
㧔1㧕ᄙ⋡⊛X✢࿁᛬ಽᨆࠪࠬ࠹ࡓߪ㧘ᩣᑼળ␠࡝
ࠟࠢ⵾ߩRINT-Ultima-ΥߣMiniflexߩ2บߩX✢࿁᛬
ⵝ⟎ߦࠃࠅ᭴ᚑߐࠇߡ߅ࠅ㧘ਔ⠪ߩਥⷐߥ․ᓽ߿ᯏ
⢻ߥߤߦߟ޿ߡㅀߴߚ㧚ߘߒߡ㧘▤ℂ⽿છ⠪෸߮଻
቞▤ℂ⠪ߦࠃࠅㆡಾߥ▤ℂㆇ↪߇ㆀⴕߐࠇߡ޿ࠆߎ
ߣ㧘߹ߚ㧘೑↪⠪ะߌߩ⺑᣿ળࠍታᣉߔࠆߎߣߦࠃ
ߞߡᒰࠪࠬ࠹ࡓߦ㑐ߔࠆ቟ో਄ߩℂ⸃߇ᷓ߹ࠅ㧘ߎ
ߩߎߣ߇౞Ṗߥᯏེ೑↪ߦነਈߒߡ޿ࠆߎߣࠍႎ๔
ߒߚ㧚
㧔2㧕ᒰࠪࠬ࠹ࡓߩ೑↪⠪ߦߪ㧘ᯏེ૶↪ߦ㓙ߒߡ
૶↪★ߦᚲቯ੐㗄ߩ⸥౉ࠍ᳞߼ߡ޿ࠆ㧚ߘߩ૶↪★
ߩ⸥౉੐㗄ߪ଻቞▤ℂ⠪ߦࠃߞߡ߹ߣ߼ࠄࠇ㧘㐳ጟ
㜞ኾߩቇౝLANࠪࠬ࠹ࡓ਄ߦႎ๔ߐࠇߡ޿ࠆ㧚ዉ
౉એ㒠ߩ⚥⸘✚૶↪ᤨ㑆ߪRINT-Ultima-Υ߇893ᤨ
㑆㧘Miniflex߇1960ᤨ㑆ߦ㆐ߒߡ޿ࠆ㧚
㧔3㧕ᒰࠪࠬ࠹ࡓߩ೑↪ߦ઻޿㧘ᢙᄙߊߩᢎ⢒⎇ⓥ
਄ߩᚑᨐ߇ഃ಴ߐࠇߡ޿ࠆ㧚ᧄႎߢߪ૶↪⠪5ฬ߆
ࠄ೑↪ᚑᨐႎ๔ߩឭ␜ࠍฃߌߚ㧚ߘߩ⚿ᨐ㧘තᬺ⺰
ᢥߥߤᢎ⢒ಽ㊁ߦ߅ߌࠆ೑↪ᚑᨐ߇45ઙ㧘ቇળߥߤ
ߢߩญ㗡⊒⴫߇58ઙ㧘ቇળ⹹ߥߤߦឝタߐࠇߚේ⪺
⺰ᢥ߇15ઙ㧘⪺ᦠ࡮ႎ๔ߥߤ߇5ઙ㧘ߔߴߡวࠊߖ
ߡ121ઙߩ೑↪ᚑᨐ߇␜ߐࠇߚ㧚
 ߎߩᄙ⋡⊛X✢࿁᛬ಽᨆࠪࠬ࠹ࡓ߇⸳⟎ߐࠇߡ޿
ࠆ㐳ጟ㜞ኾߩ࿾ၞ౒ห࠹ࠢࡁ࠮ࡦ࠲࡯ߪ㧘ᄖㇱᯏ㑐
╬ߣߩ౒ห⎇ⓥߥߤࠍㅢߒߡ㐳ጟ㜞ኾߩᛛⴚᢎ⢒෸
߮⎇ⓥߩలታ⊒ዷࠍ࿑ࠆߎߣ߇⋡⊛ߣ⻭ࠊࠇߡ޿ࠆ
2),3)㧚ਛᄩᢎ⢒ክ⼏ળߪᐔᚑ20ᐕ12᦬ߩ╵↳ߢޟ㜞
╬ኾ㐷ቇᩞᢎ⢒ߩలታߦߟ޿ߡޠߣ㗴ߒߡ㧘੹ᓟߩ
㜞╬ኾ㐷ቇᩞᢎ⢒ߩలታߩᣇะᕈࠍ␜ߒߡ޿ࠆ㧚ߘ
ߩਛߩౕ૕⊛ᣇ╷ߣߒߡ㧘࿾ၞ↥ᬺ⇇ߣߩ᏷ᐢ޿ㅪ
៤ߩଦㅴ߿ᛛⴚ⑼ቇᄢቇߣߩㅪ៤ᒝൻࠍ᜼ߍߡ޿ࠆ
4)㧚ߎߩࠃ߁ߥ╵↳߇಴ߐࠇߚߎߣߢ㧘࿾ၞ౒ห࠹
ࠢࡁ࠮ࡦ࠲࡯ߩᗧ⟵߿ᨐߚߔߴ߈ᓎഀߩ㊀ⷐᕈ߇㜞
߹ࠆߎߣ߇੍ᗐߐࠇࠆ㧚
 ╩⠪ࠄߪ࿾ၞ౒ห࠹ࠢࡁ࠮ࡦ࠲࡯ߦ⸳⟎ߐࠇߚᒰ
ࠪࠬ࠹ࡓߩ▤ℂㆇ༡ߥߤߦ៤ࠊࠆ⠪ߣߒߡ㧘ᒁ߈⛯
߈ᒰ⹥ᯏེߩ౞Ṗߥㆇ↪ߦขࠅ⚵ߺ㧘೑↪ᚑᨐഃ಴
ߦነਈߢ߈ࠆࠃ߁ߥᓎഀ⽸₂ࠍᨐߚߔߎߣࠍ⋡ᜰߒ
ߡᬺോㆀⴕߦขࠅ⚵ࠎߢ޿߈ߚ޿㧚

⻢ㄉ㧦ᧄႎ๔ߩ૞ᚑߦ㓙ߒߡ㧘㐳ጟᛛⴚ⑼ቇᄢቇ
቟੗ኡᴦవ↢㧘ౝን⋥㓉వ↢߆ࠄᄙ⋡⊛X✢࿁᛬ಽ
ᨆࠪࠬ࠹ࡓ૶↪ߦ઻߁ᚑᨐႎ๔ࠍឭ␜޿ߚߛ޿ߚ㧚
ߎߎߦ⸥ߒߡ⻢ᗧࠍ⴫ߒ߹ߔ㧚

ෳ⠨ᢥ₂
1㧕࿾ၞ౒ห࠹ࠢࡁ࠮ࡦ࠲࡯㧦ᐕႎޟᖘਭߩ㘑ޠ╙7ภ㧘
ᐔᚑ22ᐕ5᦬⊒ⴕ
2㧕㐳ጟᎿᬺ㜞╬ኾ㐷ቇᩞ ࿾ၞ౒ห࠹ࠢࡁ࠮ࡦ࠲࡯࠙ࠛ
ࡉࠨࠗ࠻㧦http://www.nagaoka-ct.ac.jp/kigyou/chiiki/ 
3㧕㐳ጟᎿᬺ㜞╬ኾ㐷ቇᩞ㧦ᐔᚑ22ᐕᐲቇᩞⷐⷩ㧘ᐔᚑ22
ᐕ7᦬⊒ⴕ
4㧕ਛᄩᢎ⢒ክ⼏ળ㧦㜞╬ኾ㐷ቇᩞᢎ⢒ߩలታߦߟ޿ߡ
㧔╵↳㧕㧘ᐔᚑ20ᐕ12᦬
䋨㪉㪇㪈㪇㪅㩷㪈㪇㪅㩷㪋㩷ฃઃ䋩

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